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ORGANIC LIGHT-EMITTING DISPLAY
PANEL AND MANUFACTURING METHOD
THEREOF

CROSS REFERENCE TO RELATED
APPLICATIONS

This application claims the priority of China Patent Appli-
cation serial No. 201910789904 .X, filed on Aug. 26, 2019,

the disclosures of which are incorporated herein by refer-
ence 1n their entirety.

FIELD OF INVENTION

The present invention relates to the fields of display, and
in particular to an organic light-emitting diode display panel
and a manufacturing the same.

BACKGROUND OF INVENTION

Organic light-emitting diodes (OLEDs) are a developing
flat-panel display technology. OLED display technology
differs from traditional LCD display means, does not require
a backlight module, and employs a very thin coating of
organic materials and a glass substrate. When an electric
current passes, these organic materials emit light. Because
OLED displays have the advantages, such as simple manu-
facturing processes, lower costs, low power consumption,
high luminous brightness, wide ranges of operating tem-
perature adaptability, light weight, fast response time, easy
implementation of color display, large screen display, easy
cooperation with mntegrated circuit drivers, and easy imple-
mentation of flexible display, so 1t has prospects of broad
application ranges.

Full screen technology 1s a broad definition of ultra-high
screen ratio mobile phone designs for the display industry.
Literally, the whole front of a mobile phone 1s a screen, the
display interface of the mobile phone 1s completely covered
by the screen, the four bezels of the mobile phone are all
designed to be borderless, and the ultra-high screen ratio 1s
close to 100%. However, due to the basic functional require-
ments ol the mobile phone, such as front camera, handset,
proximity sensor and ambient light sensor, the display
device still needs spaces to provide light accessing channels
for these devices. Although various mobile phone manufac-
turers have proposed various solutions, the front opening 1s
always a diflicult problem. The disposition of a punched
screen 1s used to reduce an area occupied by the front
camera, and to minimize it.

However, because OLEDs are susceptible to invasion of
moisture and oxygen, the encapsulation performance at the
punched holes faces a challenge. Meanwhile, an amount of
light incident to the camera and the punching process of the
punched holes must be considered.

SUMMARY OF INVENTION

Technical Problem

An object of the present invention 1s to provide an organic
light-emitting display panel and a manufactunng method
thereol, so as to solve the problems existing in the prior art
that the encapsulation performance of the light-transmitting,
area 1s not good, an amount of the incident light into the
light-transmitting area 1s low, and the manufacturing cost 1s

high.
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Technical Solutions

To achieve the above objects, the present invention pro-
vides an organic light emitting display panel, which has a
light-transmitting area and a display area surrounding the
light-transmitting area.

The organic light emitting display panel includes a func-
tional structure layer, a light-emitting layer, a thin-film
encapsulation, and a light-transmitting hole. The light-emat-
ting layer i1s provided on the functional structure layer, the
thin-film encapsulation layer 1s covering the light-emitting,
layer, and the light-transmitting hole 1s penetrating from the
light-emitting layer to the functional structure layer and
corresponding to the light-transmitting area.

The thin-film encapsulation layer extends from a surface
of the light-emitting layer away from the functional structure
layer to a wall surface of the functional structure layer facing
to the light-transmitting hole.

Further, the functional structure layer includes a polyim-
ide layer, a bufler layer, an active layer, a gate insulating
layer, a gate layer, a dielectric layer, a source/drain electrode,
a planarization layer, a pixel electrode, a pixel defining layer,
a spacer, and an overtlow-preventing groove.

The bufler layer 1s provided on the polyimide layer, the
active layer 1s provided on the bufler layer, the gate 1nsu-
lating layer 1s provided on the active layer and the buifler
layer, the gate layer 1s provided on the gate insulating laver,
the dielectric layer 1s provided on the gate layer and the gate
insulating layer, the source/drain electrode 1s provided on
the dielectric layer and connected to the active layer, the
planarization layer 1s provided on the source/drain electrode
and the dielectric layer, the pixel electrode 1s provided on the
planarization layer and connected to the source/drain elec-
trode, the pixel defining layer i1s provided on the pixel
clectrode and the planarization layer, the plurality of spacers
1s provided on the pixel defining layer, and the overtlow-
preventing groove 1s extended from the spacers to the
dielectric layer and located between the light-transmitting
hole and the source/drain electrode and the pixel electrode.

Further, the organic light emitting display panel turther
includes a touch panel, a polarizer, a back plate, a cover
plate, and a light absorbing film. The touch panel 1s provided
on the thin-film encapsulation layer, the polarizer 1s pro-
vided on the touch panel, the back plate 1s provided on a
surface of the functional structure layer away from the
light-emitting layer, the cover plate 1s provided on the
polarizer, and the light absorbing film 1s provided between
the polarizer and the cover plate, and located at an edge of
the light-transmitting hole. The light-transmitting hole pen-
etrates from the polarizer to the functional structure layer.

Further, a diameter of the light-transmitting hole 1s
smaller than or equal to a diameter of the light-transmitting
area.

The present invention also provides a manufacturing
method of an organic light emitting display panel, compris-
ing steps of: providing a substrate, forming a functional
structure layer on the substrate, and forming a light-trans-
mitting hole 1n the functional structure layer, forming a
light-emitting layer on the functional structure layer, form-
ing a thin-film encapsulation layer on the substrate, and
removing the thin-film encapsulation layer on the substrate
and 1n the light-transmitting hole.

Further, the step of forming the functional structure layer
comprises steps of: forming a polyimide layer on the sub-
strate; sequentially forming a bufler layer, an active layer, a
gate insulating layer, and a gate layer on the polyimide layer,
and forming the light-transmitting hole 1n the bufler layer
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and the gate insulating layer; forming a dielectric layer, a
source/drain electrode, a planarization layer, a pixel elec-
trode, a pixel defimng layer and a plurality of spacers on the
gate layer, and forming an overtlow-preventing groove and
the light-transmitting hole 1n the dielectric layer, the planar-
ization layer, the pixel defimng layer and the spacers, and
removing the polyimide layer 1n the light-transmitting hole.

Further, the step of removing the thin-film encapsulation
layer on the substrate and 1n the light-transmitting hole
comprises step of: peeling the substrate by a laser peeling
technology, wherein the laser peeling technology causes the
thin-film encapsulation layer 1n the light-transmitting hole to
be broken and peeled off.

Further, the thin-film encapsulation layer extends from a
surface of the light-emitting layer away from the functional
structure layer to a wall surface of the functional structure
layer facing to the light-transmitting hole.

Further, between the step of forming the thin-film encap-
sulation layer and the step of removing the thin-film encap-
sulation layer on the substrate and in the light-transmitting
hole further comprises a step of: forming a touch panel and
a polarizer on the thin-film encapsulation layer;

The manufacturing method of the organic light-emitting,
display panel further comprises steps of: providing a back
plate and attaching the back plate to a surface of the
functional structure layer away from the light-emitting layer;
provide a cover plate; forming a light absorbing film on the
cover plate; and attaching a surface of the cover plate having
the light absorbing film to the polarizer.

Beneficial Effect:

The advantages of the present invention are as follow:

In the organic light-emitting display panel provided in the
present invention, the thin-film encapsulation layer extends
to cover the wall surface of the functional structure layer
facing to the light-transmitting hole, thereby preventing
moisture and oxygen from invading the functional structure
layer and the light-emitting layer through the light-transmiut-
ting hole. The components of the organic light-emitting
display panel are protected in an all-round way to prevent
corrosion, thereby improving the service lifespan of the
organic light-emitting display panel.

Compared with the existing manufacturing method, a
manufacturing method of the organic light-emitting display
panel provided by the present invention 1s simple 1 industry,

has fewer process steps, reduces the manufacturing time,
and has low manufacturing costs.

-

DRAWINGS

FIG. 1 1s a schematic flowchart of a manufacturing
method of an embodiment of the present invention.

FIG. 2 1s a schematic view of a layer structure 1n the step
S2 of the embodiment of the present invention.

FIG. 3 1s a schematic view of a layer structure atfter the
step S2 of the embodiment of the present invention.

FIG. 4 1s a schematic view of a layer structure 1n the step
S3 of the embodiment of the present invention.

FIG. 5 1s a schematic view of a layer structure after the
step S3 of the embodiment of the present invention.

FIG. 6 1s a schematic view of a layer structure after the
step S4 of the embodiment of the present invention.

FIG. 7 1s a schematic view of a layer structure after the
step S5 of the embodiment of the present invention.

FIG. 8 1s a schematic view of a layer structure after the
step S6 of the embodiment of the present invention.
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FIG. 9 1s a schematic view of a layer structure of an
organic light emitting display panel according to an embodi-

ment of the present invention.

The components in the figures are as follows:

Organic light-emitting display panel 1000.

Light transmitting area 10, display area 20.

Functional structure layer 100, polyimide layer 101.

Bufler layer 102, active layer 103.

Gate msulating layer 104, gate layer 105.

Dielectric layer 106, source/drain electrode 107.

Planarization layer 108, pixel electrode 109.

Pixel defining layer 110, spacer 111.

Overtlow-preventing groove 112, light-emitting layer
200.

Thin-film encapsulation layer 300, first inorganic layer
301.

Organic layer 302, second inorganic layer 303.

Light transmitting hole 400, touch panel 500.

Polarizer 600, back plate 700.

Cover plate 800, light absorbing film 801.

Optical glue 900, substrate 30.

DETAILED DESCRIPTION OF EMBODIMENTS

The following describes preferred embodiments of the
present invention with reference to the accompanying draw-
ings of the specification to prove that the present invention
can be implemented. The embodiments of the present inven-
tion can completely introduce to those skilled 1n the art, and
make the technical content thereof more clear and easy to
understand. The present invention may be implemented by
many different forms of the embodiments of the present
invention, and the protection scope of the present invention
1s not limited to the embodiments mentioned 1n the text.

In the drawings, components having the same structure
are denoted by the same reference numerals, and compo-
nents having similar structures or functions are denoted by
similar reference numerals. The size and thickness of each
component shown 1n the drawings are arbitrarily shown, and
the present invention does not limit the size and thickness of
cach component. In order to make the 1llustration clearer, the
thickness of parts 1s exaggerated in some places in the
drawings.

In addition, the following descriptions of each embodi-
ment of the invention are made with reference to additional
illustrations, which are used to illustrate specific embodi-
ments ol the invention that can be implemented by the
invention. The directional terms mentioned in the present
invention, for example, “up”, “down”, “front™, “rear”, “left”,
“right”, “imnside”, “outside”, “side”, etc., only refers to the
direction of the attached drawings. Therefore, the directional
terminology 1s used to better and more clearly explain and
understand the present invention, rather than to indicate or
imply that the device or element referred to must have a
specific orientation, structure and operation i1n a specific
orientation. Therefore, 1t cannot be understood as a limita-
tion to the present invention. In addition, the terms “first”,
“second”, “third” and so on are used for descriptive purposes
only and should not be construed to indicate or imply
relative importance.

When certain components are described as being “on”
another component, the component may be placed directly
on the other component; there may also be an intermediate
component on which the component 1s placed, and the
intermediate component 1s placed on another component.
When a component 1s described as “mounted to” or “con-

nected to” another component, they can be understood as
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directly “mounted” or “connected”, or a component 1s
indirectly “mounted to” or “connected” through an interme-
diate component to “another part.

An embodiment of the present invention provides an
organic light emitting display panel 1000. As shown 1n FIG.
9, the organmic light emitting display panel 1000 has a
light-transmitting area 10 and a display area 20 surrounding
the light-transmitting area 10, and the light-transmitting area
10 1s configured to provide a light extraction channel for
under-screen components such as a camera, and the display
area 20 1s configured to provide displaying images.

In the display area 20, the organic light emitting display
panel 1000 includes a functional structure layer 100, a
light-emitting layer 200, and a thin-film encapsulation 300.
The organic hight-emitting display panel 1000 has a light-
transmitting hole 400 within the light-transmitting area 10,
a diameter of the light-transmitting hole 400 1s less than or
equal to a diameter of the light-transmitting area 10. In this
embodiment, the diameter of the light-transmitting hole 400
1s less than the diameter of the light-transmitting area 10.

The functional structure layer 100 includes a polyimide
layer 101, a bufler layer 102, an active layer 103, a gate
insulating layer 104, a gate layer 105, a dielectric layer 106,
a source/drain electrode 107 layer, a planarization layer 108,
a pixel electrode 109, a pixel defining layer 110, and spacers
111. The bufler layer 102 1s provided on the polyimide layer
101 and 1s configured to protect the functional structure
layer 100 and an overall structure of the organic light
emitting display panel 1000. The active layer 103 1s pro-
vided on a surface of the bufler layer 102 away from the
polyimide layer 101. The gate insulating layer 104 covers
the active layer 103 and the bufler layer 102, and the gate
insulating layer 104 1s configured to msulate and protect the
active layer 103 and the gate layer 1035. The gate layer 1035
1s provided on the gate msulating layer 104 and corresponds
to the active layer 103. The dielectric layer 106 1s provided
on the gate layer 105 and the gate nsulating layer 104, and
1s configured to insulate the gate layer 105 and the source/
drain electrode 107 and protect the gate layer 105. The
source/drain electrode 107 1s provided on the dielectric layer
106, and 1s connected to both ends of the active layer 103
through the dielectric layer 106 and the gate imsulating layer
104. The plananzation layer 108 covers the source/drain
clectrode 107 and the dielectric layer 106, and 1s configured
to msulate and protect the source/drain electrode 107 and
planarizing a surface of the source/drain electrode 107. The
pixel electrode 109 1s provided on the planarization layer
108, and one end of the pixel electrode 109 passes through
the planarization layer 108 and connects the source/drain
clectrode 107. The pixel defining layer 110 1s provided on
the pixel electrode 109 and the planarization layer 108. The
pixel defining layer 110 has an opening at the pixel electrode
109. The pixel defining layer 110 1s configured to limit a size
and a position of each light-emitting unit of the light-
emitting layer 200. The spacers 111 are provided on the pixel
defining layer 110 and configured for support and builler
protection.

The light-emitting layer 200 1s provided on the functional
structure layer 100 and includes a hole transport layer, a hole
injection layer, an organic light-emitting layer, an electron
transport layer, an electron injection layer, an anode, a
cathode, and an organic cover layer. The hole injection layer
1s provided on the anode, the hole transport layer 1s provided
on the hole imjection layer away from the anode, and the
organic light-emitting layer i1s provided on a surface of the
hole transport layer away from the hole injection layer, the
clectron transport layer 1s provided on a surface of the
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organic light-emitting layer away from the hole 1njection
layer, the electron 1njection layer i1s provided on a surface of
the electron transport layer away from the organic light-
emitting layer, the cathode 1s provided on a surface of the
clectron 1njection layer away from the electron transport
layer, and the organic cover layer 1s provided on a surface of
the cathode away from the electron transport layer. The
organic light-emitting layer 1s correspondingly provided 1n
the opening. The anode and the cathode transmit a direct
current to the hole injection layer and the electron 1njection
layer of the light-emitting layer 200, so that the holes in the
hole 1jection layer and the electrons 1n the electron 1njec-
tion layer meet each other and are combined with each other
in the organic light-emitting layer. The chemical molecules
in the organic light-emitting layer are excited to release
fluorescence or phosphorescence to achieve organic elec-
troluminescence, thereby achieving organic electrolumines-
cence.

The functional structure layer 100 generates an electric
field by applying a voltage to the gate layer 105, and the
clectric field causes a surface of the active layer 103 to
generate mduced charges and change a thickness of the
conductive channel, so as to achieve the purpose of control-
ling the current of the source/drain electrode 107. The pixel
clectrode 109 1s electrically connected to the source/drain
clectrode 107, and transmits current to the light-emitting
layer 200 to cause the light-emitting layer 200 to emit light
and display images.

The thin-film encapsulation 300 covers a surface of the
light-emitting layer 200 away from the functional structure
layer 100, and extends to cover a wall surface of the
functional structure layer 100 facing to the light-transmitting
hole 400. The thin-film encapsulation 300 includes a first
iorganic layer 301, a second inorganic layer 303, and an
organic layer 302. The first mnorganic layer 301 is provided
on a side of the thin-film encapsulation 300 near the light-
emitting layer 200. The second inorganic layer 303 1is
provided on the first inorganic layer 301. The organic layer
302 1s provided between the first inorganic layer 301 and the
second 1norganic layer 303. The organic layer 302 corre-
sponds to the light-emitting layer 200, and the first inorganic
layer 301 covers a surface of the light-emitting layer 200
away from the functional structure layer 100, and extends to
cover a wall surface of the functional structure layer 100
facing to the light-transmitting hole 400. The second 1nor-
ganic layer 303 covers a surface of the organic layer 302
away from the first inorganic layer 301, and extends to cover
a side wall of the first morganic layer 301 facing to the
light-transmitting hole 400. The thin-film encapsulation 300
adopts a structure in which 1norganic layers and an organic
layer 302 are alternately stacked, the inorganic layer is
configured to improve the ability to block moisture and
oxygen, and the organic layer 302 1s configured to reduce
stress, which can eflectively protect the functional structure
layer 100 and light-emitting layer 200, and prevent moisture
and oxygen from invading the functional structure layer 100,
and improve the service lifespan of the organic light emitting
display panel 1000.

The functional structure layer 100 also has an overflow-
preventing groove 112, and the overflow-preventing groove
112 extends from the spacer 111 to the dielectric layer 106,
and 1s located between the light-transmitting hole 400 and
the source/drain electrode 107, and also between the light-
transmitting hole 400 and the pixel electrodel109. The over-
flow-preventing groove 112 1s configured to prevent the
organic layer 302 of the thin-film encapsulation 300 from
overtlowing.
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The organic light-emitting display panel 1000 further
includes a touch panel 500, a polarizer 600, a cover plate 800
and a back plate 700. The touch panel 500 1s provided on a
surface of the thin-film encapsulation 300 away from the
light-emitting layer 200, and the organic light-emitting dis-
play panel 1000 implements the touch control through the
touch panel 500. The polarizer 600 1s provided on a surface
of the touch panel 500 away from the thin-film encapsula-
tion 300, and 1s configured to convert light emaitted by the
light-emitting layer 200 into a polarnized light. The cover
plate 800 1s attached to a surface of the polanizer 600 away
from the touch panel 500 through an optical glue 900
(optically clear adhesive, OCA). The back plate 700 covers
a surface of the functional structure layer 100 away from the
light-emitting layer 200. The cover plate 800 and the back
plate 700 are configured to protect the overall structure of
the organic light emitting display panel 1000.

In the embodiment of the present invention, the light-
transmitting hole 400 extends from the polarizer 600 to the
functional structure layer 100, a light absorbing film 801 1s
provided on a surface of the cover plate 800 away from the
polarizer 600, and the light absorbing film 801 1s located at
an edge of the light-transmitting hole 400 and 1s black to
reduce the reflection of light.

In the organic light-emitting display panel 1000 provided

in the present invention, the thin-film encapsulation layer
300 extends to cover a wall surface of the functional
structure layer 100 facing to the light-transmitting hole 400,
thereby preventing moisture and oxygen from invading the
functional structure layer 100 and the light-emitting layer
200 from the light-transmitting hole 400. The components of
the organic light-emitting display panel 1000 are protected
in an all-round way to prevent corrosion, thereby improving
the service lifespan of the organic light-emitting display
panel 1000, and improving user experience.

An embodiment of the present invention also provides a
manufacturing method of the organic light-emitting display
panel 1000. The manufacturing process 1s shown in FIG. 1.
The specific manufacturing steps include following steps:

A step S1 of providing a substrate 30. The substrate 30 1s
a glass substrate.

A step S2 of forming a functional structure layer 100 on
the substrate 30, and forming a light-transmitting hole 400
in the functional structure layer 100.

As shown 1n FIG. 2, a layer of polyimide 1s deposited on
the substrate 30 to form a polyimide layer 101. A builer layer
102, an active layer 103, a gate insulating layer 104, a gate
layer 105, a dielectric layer 106, a source/drain electrode
107, a planarization layer 108, a pixel electrode 109, a pixel
defining layer 110, and a plurality of spacer 111 are sequen-
tially formed on the polyimide layer 101 by a low tempera-
ture polysilicon process. In the manufacturing process of the
buifler layer 102 and the gate insulating layer 104, the bufler
layer 102 and the gate insulating layer 104 need to be
separately subjected a lithography process through a mask to
form a light-transmitting hole 400 1n a corresponding area.
In the manufacturing process of the dielectric layer 106, the
planarization layer 108, the pixel defining layer 110, and the
spacers 111, the dielectric layer 106, the planarization layer
108, the pixel defining layer 110, and the spacers 111 also
need to be separately subjected to a lithography technique to
form an overflow-preventing groove 112 and the light-
transmitting hole 400 1n a corresponding area.

As shown i FIG. 3, the polyimide layer 101 1n the
light-transmitting hole 400 1s removed by a laser lithography
technology. This step can be performed directly in the air
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atmosphere, and does not need to be performed 1n a vacuum
environment or an nert gas atmosphere.

A step S3 of forming a light-emitting layer 200 on the
functional structure layer 100.

As shown 1 FIG. 4, an anode, a hole mjection layer, a
hole transport layer, an organic light-emitting layer, an
clectron transport layer, an electron imjection layer, a cath-
ode and an organic cover layer are formed on the functional
structure layer 100 by an evaporation process. The layers
from the anode to the organic cover layer are combined to
form the light-emitting layer 200.

As shown 1n FIG. 5, the light-emitting layer 200 1n the
light-transmitting hole 400 1s removed by the laser lithog-
raphy technology to pattern the light-emitting layer 200.

A step S4 of forming a thin-film encapsulation 300 on the
substrate 30.

As shown 1n FIG. 6, material of a first inorganic layer 301
1s deposited on the substrate 30 by a chemical vapor depo-
sition process, and the first inorganic layer 301 completely
covers the light-emitting layer 200, the functional structure
layer 100, and the substrate 30. An organic layer 302 is
formed on the first morganic layer 301 by inkjet printing,
and the organic layer 302 corresponds to the light-emitting
layer 200. Material of a second inorganic layer 303 1is
deposited on the organic layer 302 and the first inorganic
layer 301 by a chemical vapor deposition process, so that the
second 1norganic layer 303 completely covers the organic
layer 302 and the first inorganic layer 301. The {first 1nor-
ganic layer 301, the organic layer 302, and the second
iorganic layer 303 are combined to form the thin-film
encapsulation 300.

A step S5 of forming a touch panel 500 and a polanzer
600 on the thin-film encapsulation 300.

FIG. 7 shows the touch panel 500 formed through a touch
control forming process on the thin-film encapsulation 300,
and the light-transmitting hole 400 formed in the touch panel
500. The polarizer 600 1s attached to a surface of the touch
panel 500 away from the thin-film encapsulation 300, and
the light-transmitting hole 400 1s also formed on the polar-
1zer 600.

A step S6 of removing the thin-film encapsulation 300 on
the substrate 30 and 1n the light-transmitting hole 400.

As shown 1in FIG. 8, an adhesion force between the
polyimide layer 101 and the substrate 30 1s reduced by a
laser peeling process, so as to peel the substrate 30. At the
same time, the laser energy during the laser peeling process
passes through the substrate 30 and transfers to the thin-film
encapsulation 300 1n the light-transmitting hole 400, which
causes the first inorganic layer 301 and the second 1norganic
layer 303 1n the thin-film encapsulation 300 to be broken.
Theretore, the first inorganic layer 301 and second 1norganic

layer 303 of the thin-film encapsulation 300 in the light-
transmitting hole 400 are also peeled ofl while the substrate
30 1s peeled ofl.

Because a bonding force between the polyimide layer 101
and the substrate 30 1s smaller than the bonding force
between the first morganic layer 301 and the second 1nor-
ganic layer 303 of the thin-film encapsulation 300 in the
light-transmitting hole 400, a desired laser energy required
for breaking the thin-film encapsulation 300 1n the light-
transmitting hole 400 needs to be greater than a laser energy
when the polyimide layer 101 is separated from the substrate
30.

A step ST of providing a back plate 700, and attaching the
back plate 700 to a surface of the functional structure layer
100 away from the light-emitting layer 200.
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A step S8 of providing a cover plate 800, and the cover
plate 800 1s transparent glass.

A step S9 of forming a light absorbing film 801 on the
cover plate 800.

A layer of black light absorbing film 801 1s coated on a
surface of the cover plate 800 and an area corresponding to
an edge of the light-transmitting hole 400.

A step S10 of attaching the cover plate 800 to the polarizer
600.

A layer of optical glue 900 1s coated on the polarizer 600,
and a surface of the cover plate 800 having the light
absorbing film 801 1s attached to the polarizer 600 by the
optical glue 900 to form a layer structure of the light
emitting display panel 1000 as shown 1n FIG. 9.

Compared with the existing manufacturing method, the
manufacturing method of the organic light-emitting display
panel 1000 provided in the embodiment of the present
invention 1s simple 1n industry, has fewer process steps,
reduce the manufacturing time, and has low manufacturing,
costs. In addition, the removal of the polyimide layer 101 1n
the light-transmitting hole 400 described 1n the embodiment
of the present invention does not require to be performed 1n
a vacuum environment or an inert gas atmosphere, and can
be directly performed 1n an air atmosphere, so as to further
reduce the manufacturing costs.

Although the invention 1s described herein with reference
to specific embodiments, 1t should be understood that these
embodiments are merely examples of the principles and
applications of the invention. It should therefore be under-
stood that many modifications can be made to the exemplary
embodiments and that other arrangements can be devised
without departing from the spirit and scope of the invention
as defined by the appended claims. It should be understood
that diflerent dependent claims and features described herein
may be combined 1n a manner different from that described
in the original claims. It can also be understood that features
described 1n connection with separate embodiments may be
used 1n other described embodiments.

The 1nvention claimed 1s:

1. An organic light-emitting display panel having a light-
transmitting area and a display area surrounding the light-
transmitting area, the organic light-emitting display panel
comprising:

a Tunctional structure layer;

a light-emitting layer provided on the functional structure

layer;

a thin-film encapsulation layer covering the light-emitting

layer; and

a light-transmitting hole penetrating from the light-emait-

ting layer to the functional structure layer and corre-
sponding to the light-transmitting area;

wherein the thin-film encapsulation layer extends from a

surface of the light-emitting layer away from the func-

tional structure layer to a wall surface of the functional

structure layer facing to the light-transmitting hole,
wherein the functional structure layer comprises:

a dielectric layer;

a planarization layer provided on the dielectric layer;

a pixel defining layer provided on the planarization layer;

a plurality of spacers provided on the pixel defining layer;

and

an overtlow-preventing groove passing through the spac-

ers, the pixel defining layer, the planarization layer, and
the dielectric layer, and located between the light-
transmitting hole and a pixel electrode, wherein a
portion of the thin-film encapsulation layer 1s filled 1nto
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the overtlow-preventing groove to prevent an organic
layer of the thin-film encapsulation from overtlowing.

2. The organic light-emitting display panel according to

claim 1, wherein the functional structure layer comprises:

a polyimide layer;

a bufler layer provided on the polyimide layer;

an active layer provided on the builer layer;

a gate insulating layer provided on the active layer and the
bufler layer;

a gate layer provided on the gate msulating layer;

the dielectric layer provided on the gate layer and the gate
insulating layer;

a source/drain electrode provided on the dielectric layer
and connected to the active layer;

the planarization layer provided on the source/drain elec-

trode and the dielectric layer;

the pixel electrode provided on the planarization layer and
connected to the source/drain electrode;

the pixel defining layer provided on the pixel electrode
and the planarization layer;

the spacers provided on the pixel defining layer; and

an overtlow-preventing groove extended from the spacers
to the dielectric layer and located between the light-
transmitting hole and the source/drain electrode and the
pixel electrode.

3. The organic light-emitting display panel according to

claim 1, further comprising:

a touch panel provided on the thin-film encapsulation
layer;

a polarizer provided on the touch panel;

a back plate provided on a surface of the functional
structure layer away from the light-emitting layer;

a cover plate provided on the polarizer; and

a light absorbing film provided between the polarizer and
the cover plate, and located at an edge of the light-
transmitting hole;

wherein the light-transmitting hole penetrates from the
polarizer to the functional structure layer.

4. The organic light-emitting display panel according to
claim 1, wherein a diameter of the light-transmaitting hole 1s
smaller than or equal to a diameter of the light-transmitting
area.

5. A manufacturing method of an organic light-emitting
display panel, comprising steps of:

providing a substrate;

forming a functional structure layer on the substrate, and
forming a light-transmitting hole in the functional
structure layer, wherein the functional structure layer
comprises: a dielectric layer;

a planarnization layer provided on the dielectric layer; a
pixel defimng layer provided on the planarization layer;
and a plurality of spacers provided on the pixel defining
layer;;

forming a light-emitting layer on the functional structure
layer;

forming an overflow-preventing groove passing through
the spacers, the pixel defining layer, the planarization
layer, and the dielectric layer, and located between the
light-transmitting hole and a pixel electrode;

forming a thin-film encapsulation layer on the substrate,
wherein a portion of the thin-film encapsulation layer 1s
filled 1nto the overtlow-preventing groove to prevent an
organic layer of the thin-film encapsulation from over-
flowing; and

removing the thin-film encapsulation layer on the sub-
strate and 1n the light-transmitting hole.
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6. The manufacturing method according to claim 5,
wherein the step of forming the functional structure layer
comprises steps of:

forming a polyimide layer on the substrate;

sequentially forming a bufler layer, an active layer, a gate

insulating layer, and a gate layer on the polyimide layer,
and forming the light-transmitting hole in the bufler
layer and the gate insulating layer;

forming the dielectric layer, a source/drain electrode, the

planarization layer, the pixel electrode, the pixel defin-
ing layer and a plurality of the spacers on the gate layer,
and forming the light-transmitting hole in the dielectric
layer, the plananzation layer, the pixel defining layer
and the spacers; and

removing the polyimide layer in the light-transmitting

hole.

7. The manufacturing method according to claim 3,
wherein the step of forming the light-emitting layer com-
prises steps of:

depositing material of the light-emitting layer on the

functional structure layer by an evaporation process;
and

patterning the light-emitting layer by a laser lithography

technology to remove the light-emitting layer in the
light-transmitting hole.

8. The manufacturing method according to claim 3,
wherein the step of removing the thin-film encapsulation
layer on the substrate and 1n the light-transmitting hole
comprises step of:
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peeling the substrate by a laser peeling technology,
wherein the laser peeling technology causes the thin-
film encapsulation layer in the light-transmitting hole
to be broken and peeled ofl.

9. The manufacturing method according to claim 8,
wherein the thin-film encapsulation layer extends from a
surface of the light-emitting layer away from the functional

structure layer to a wall surface of the functional structure
layer facing to the light-transmitting hole.

10. The manufacturing method according to claim 3,
wherein between the step of forming the thin-film encapsu-
lation layer and the step of removing the thin-film encap-
sulation layer on the substrate and 1n the light-transmitting
hole further comprises a step of:

forming a touch panel and a polarizer on the thin-film
encapsulation layer; and

wherein the manufacturing method of the organic light-
emitting display panel further comprises steps of:

providing a back plate and attaching the back plate to a
surface of the functional structure layer away from the
light-emitting layer;

provide a cover plate;

forming a light absorbing film on the cover plate; and

attaching a surface of the cover plate having the light
absorbing film to the polarizer.
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